Introduction {#sec1}
============

The government of Bangladesh has expressed its desire to achieve universal health coverage (UHC).^[@ref1]^ Like many low- and middle-income countries (LMICs), out-of-pocket (OOP) health expenditures constitute a large share (63.3%) of total expenditures.^[@ref2]^ Reliance on OOP has two consequences. Firstly, it it leads to a catastrophic economic burden on households^[@ref3]^. Secondly, it leads to an unmet need for healthcare because low income people simply cannot afford it.^[@ref4]^ This often leads low-income people to seek healthcare from non-trained providers, who are cheaper, but may, in many cases results in adverse effects on health or inadequate care.^[@ref5]^ These dual issues of catastrophic health expenditure and inadequacy of healthcare address the 'financial risk protection' and 'service coverage' dimensions of UHC, respectively.^[@ref6]^ The Sustainable Development Goals have included UHC (goal 3) as an important agenda objective.^[@ref7]^

The heavy reliance on OOP payments is a challenge to the achievement of UHC since healthcare is considered a luxury when supplied by private for-profit providers without financial protection.^[@ref8]^ Furthermore, the accumulation of prepaid funds (e.g. taxes as social insurance contributions) from informal workers is difficult since they often are not under the national income tax. Achieving UHC is further challenged by including informal workers in Bangladesh in the public financing system for healthcare. This challenge has been recognized in the first healthcare financing strategy of Bangladesh.^[@ref1]^ Value-added taxes are being paid by all consumers irrespective of their employment status, which ultimately contribute to the public fund. Government revenue through taxes for social health protection schemes (along with funding from development partners) and micro- and/or community-based health insurance (CBHI) are prioritized and considered as the potential mechanisms for financing the healthcare of low-income people. Like many LMICs, the tax base in Bangladesh is small and the inclusion of low-income people, particularly informal workers, in the tax system is still a challenge. The CBHI could be a suitable mechanism to achieve their goals. The CBHI scheme is often criticized for their small size to function effectively for risk pooling. This type of scheme has limited coverage and often excludes expensive treatment such as surgery.^[@ref6]^ However, such a scheme is still useful to expand protection against the financial risk of ill health where other prepayment schemes are limited or difficult to implement.^[@ref6]^ Some studies have reported that the CBHI scheme is vulnerable to adverse selection due to its voluntary nature.[@ref9] However, careful designing of the scheme may overcome such problems.

For mitigating the consequences of OOP payments, risk-pooling mechanisms are recommended for financing healthcare. However, the inclusion of informal workers in risk pooling mechanisms (e.g. social health insurance) is a challenge because of their irregular income and the difficulty of collecting contributions from them through the tax system.^[@ref12],[@ref13]^ Occupational associations and cooperatives could be a base for engaging such workers for healthcare financing.[@ref13] This study thus aims to evaluate a pilot CBHI scheme of informal workers to estimate its effect on the magnitude of OOP payments for healthcare while utilizing services from medically trained providers (MTPs). UHC is concerned with safe, effective, people-centred and timely care.^[@ref16]^ In the context of LMICs, it can be argued that services from MTPs might have better outcomes than that of providers without adequate medical training.

Description of the scheme {#sec2}
-------------------------

### Labour Association for Social Protection {#sec3}

A group of workers established a cooperative---the Labour Association for Social Protection (LASP)---that included 14 Unions (the lowest administrative unit in the rural Bangladesh) and a municipality in the Chandpur subdistrict of Bangladesh. The LASP implemented a CBHI pilot scheme in seven unions from January 2013 to June 2014 with support from Grand Challenge Canada. A research team from icddr,b (formerly the International Centre for Diarrhoeal Disease Research, Bangladesh) provided technical support for capacity building in collaboration with the Sajida Foundation, a microcredit and health institute. The areas of technical support comprised training of management and field staff, relationship development with healthcare providers and stakeholders, making policies and operational directives relevant to social protection (with an emphasis on health protection), training on information technology (IT) and database management of IT staff, training of labour leaders/prospective leaders and developing and applying monitoring tools.

### Membership {#sec4}

Membership in the LASP was open to informal blue-collar workers for a membership fee. Informal workers refers to the own account workers who do not have a formal job contract.^[@ref17]^ Informal workers in urban Bangladesh included rickshaw pullers, shopkeepers, restaurant workers, day labourers, factory workers and transport workers.^[@ref18],[@ref19]^ A maximum of six household members could get access to benefits for one membership, with a possibility of including more household members for an additional fee. The membership fee (premium) was 50 Bangladeshi Taka (BDT) per month. The premium was determined through informal discussion with the workers in the Chandpur subdistrict and considering findings of willingness-to-pay studies among a similar group of workers.^[@ref15],[@ref18]^ Initially the fee was collected weekly and after 1 y it was revised to monthly, as it was difficult to reach all members on a weekly basis.

### Benefits package and providers {#sec5}

The benefits package of the CBHI scheme included both health and non-health benefits. In addition to the cooperatives' own doctors, pharmacy facilities and other private and public healthcare providers were engaged to provide services for members. The benefits package offered by LASP required a low co-payment. It included the following health benefits: Bachelor of Medicine and Bachelor of Surgery (MBBS) doctor's consultation at co-payment 30 BDT (US\$0.40); medicine 20% discount from the maximum retail price; diagnostic tests 50% discount on market price; specialist doctor's consultation (e.g. paediatricians, gynaecologists, cardiologists, endocrinologists) at co-payment 100 BDT (US\$1.30); hospitalization-maximum 4000 BDT (US\$52) per household per year; periodic visits to satellite clinics in rural areas. Non-health benefits included weekly/monthly savings opportunities and a computer course at a lower price than the market price.

Materials and methods {#sec6}
=====================

Study design {#sec7}
------------

A quasi-experimental case--comparison study was conducted. The households that were insured (case) and uninsured (comparison) were asked about their OOP payments for healthcare in the previous 3 mon. The difference in OOP payments between insured and uninsured households was the main variable of interest in this study.

Study population and sample {#sec8}
---------------------------

The Chandpur subdistrict consists of 14 Unions and a municipality. Of these 14 Unions, 7 closely located Unions of Chandpur were under the CBHI scheme and were included in this study. There are 98109 households in the subdistrict, of which 63.5% (62296 households) live in rural areas and the rest (35813 households) in urban.^[@ref20]^ Since the scheme covered about 50% of the population of the subdistrict, an estimated 31148 rural households and 17907 urban households were available to join the scheme. In the absence of comparable studies in Bangladesh, we estimated the sample size based on 6.2% healthcare utilization rates in the uninsured groups, as observed in an earlier study on micro-health insurance in the Philippines.^[@ref21]^ Considering 5% increase in healthcare utilization in insured group the sample size was estimated at 777 households from each of the insured and uninsured groups, assuming level of significance 5%, 90% power and a 10% non-response rate.^[@ref22],[@ref23]^ The total sample size was thus 1554 households. However, 1292 households (83.1% response rate) responded to this survey, for a total of 6694 individuals (insured, 3548; uninsured, 3146).

Random sampling was done for the insured group from the list of all enrolled households and the uninsured households were identified from the same village with a similar occupation as the insured household head. The household survey was conducted from April to June 2014. We lost 16.9% of the targeted sample due to a low response rate (83.1%). Due to nonresponse the power of the study was dropped from 90% to 88%. However, this should not affect the estimates, as the power of sample calculation varied between 80% and 90% in the literature.^[@ref24]^

Data collection and variables {#sec9}
-----------------------------

A structured questionnaire was administered in face-to-face interviews with the head of each household. Five trained field research assistants were involved in conducting the interviews. One field research officer, along with the study investigators, supervised the data collectors. Information on the demographic characteristics of individual members and household socio-economic characteristics were collected. Data about healthcare seeking of any household members and associated OOP payments in the past 90 days were gathered. Generally, the informal workers sought healthcare from village doctors, drug sellers, traditional healers, doctors, private clinics, medical colleges and district hospitals, subdistrict health complexes and clinics managed by non-governmental organizations (NGOs).^[@ref25],[@ref26]^ MTPs include doctors with an MBBS degree/general practitioners, specialized doctors, private clinics, medical college and district hospitals, the Upazila Health Complex and NGO clinics since these healthcare organizations employ medically well-educated staff, whereas village doctors, drug sellers and traditional healers constituted the non-trained providers in this study. The OOP payments for healthcare included medical fees, user charges for public hospital care, purchases of medicines (whether prescribed or not), insurance co-payments and payments for appliances and diagnostic tests.^[@ref27]^

Income is an unreliable estimate of the socio-economic status of informal workers due to seasonal variations and underreports of their income in the LMIC context.^[@ref19],[@ref28]^ Therefore we used asset quintiles as a measure of socio-economic status rather than income levels. Household wealth status was categorized into five quintiles based on the available assets in the household, such as housing material, sanitation facilities, access to utility services and access to drinking water. A principal component analysis was conducted using these asset variables to estimate the asset score after adjustment for household size, which was used for the categorization of household wealth status.^[@ref29]^

Propensity score matching {#sec10}
-------------------------

Due to the absence of baseline information for the insured and uninsured groups, there was a high possibility of baseline bias after the direct matching of household and individual characteristics. We therefore employed a propensity score matching (PSM) approach to minimize the observed differences between the insured and uninsured groups while estimating the effect of the CBHI scheme on OOP payments.^[@ref30],[@ref31]^

PSM is a statistical tool that weighs differences in observable variables between the individuals of the case and comparison groups. It is a useful tool for reducing selection bias where complete randomization is challenging.^[@ref32]^ The propensity score represents the conditional probability of assignment to a particular intervention given a vector of observed covariates. The matching was done at the level of the individual. However, both individual (e.g. gender, age) and household (e.g. household size, asset quintile) characteristics were used for this matching since such characteristics were associated with healthcare utilization and OOP payments. We also included age group and the illness status of individuals (as a dummy variable; 1=suffered from illness, 0=did not suffer from illness) in the PSM as a proxy for health status to address the adverse selection problem.

The main purpose of the matching was to identify unique controls with similar characteristics except for the outcome of interest (i.e. OOP payment). The radius matching was done by PSM between two groups of observations (insured and uninsured) with a weight equal to 1. We tried other matching methods, such as kernel matching, but none served our purpose of identifying two groups of observations for use in a two-part model. We therefore used radius matching, which was supported by available literature.^[@ref33]^

We applied a logistic regression model for estimating the propensity score. Based on the closeness of the estimated propensity score of each individual from the insured group to an individual from the uninsured group, a matched sample was drawn. Using the psmatch2 command in Stata 13 (StataCorp, College Station, TX, USA), we applied a radius matching method to estimate the matched sample using the recommended calliper size (the standard deviation of the logit score multiplied by 0.2).^[@ref33]^[Figure 1](#f1){ref-type="fig"} shows the distribution of propensity scores before and after matching in the insured and uninsured groups. Before propensity score adjustment, the insured and uninsured groups were dissimilar with regard to the characteristics. However, after matching they were mostly similar ([Figure 1](#f1){ref-type="fig"}). Finally, 2502 individuals from the insured group and the same number from the uninsured group were included in the analysis.

![Propensity score distribution in the insured and uninsured groups before and after matching.](ihz083f1){#f1}

Statistical analysis {#sec11}
--------------------

The main hypothesis of this study was that the OOP payments for utilizing an MTP were lower for insured compared with uninsured individuals. Descriptive statistics present the mean and variations (standard deviation) of OOP payments in the insured and matched uninsured groups. We presented this variable using several dimensions, including asset quintiles, occupation, household size and geographic area. We performed the Shapiro--Wilk test and found that OOP healthcare payments were not normally distributed (p\<0.01). We therefore employed the Wilcoxon--Mann--Whitney test, a non-parametric test, to make inferences on the significance of the mean differences in the OOP healthcare payments between the insured and uninsured groups. Further, two-part regression analysis was conducted to estimate the effect of individuals' enrolment in the CBHI scheme on OOP payments for seeking healthcare from an MTP. Additionally, we estimated the association of OOP payments with healthcare utilization from non-trained providers. The OOP payment was a limited dependent variable and was continuous over most of its distribution but had a mass of observations at zero values. The decision for a healthcare expenditure and the magnitude of that expenditure might not be statistically independent.^[@ref34],[@ref35]^

Application of an ordinary least squares (OLS) estimation method of the regression coefficient to only part of the sample who spent for healthcare raised the possibility of sample selection bias.^[@ref36]^ In this case, a two-part regression model was applied.^[@ref34],[@ref37]^ The first part involved the likelihood of incurring any healthcare costs, where 0 and 1 meant 'no cost' and 'any cost', respectively. This was incorporated in the two-part model with a logit function. The second part considered the magnitude of OOP healthcare payments. An OLS function was used to model it with the consumption decision. Thus the two-part model used information on both the probability and the magnitude of OOP payments for healthcare simultaneously in assessing predictors like enrolment in the CBHI scheme along with other covariates.^[@ref28],[@ref38]^

In sum, the dependent variable for the logit model part was a dichotomous variable that indicated whether OOP expenses were incurred (the participation decision). The OLS regression part of the model analysed the natural logarithm of OOP payments (*Y~i~*) as a function of the covariates.^[@ref37]^ In addition to our main variable of interest, i.e. membership in the CBHI scheme, several control variables, including asset quintiles, education, household composition, healthcare utilization, geographic location and health condition, were included in the regression model. Let us consider *Y~i~* is the semi-continuous OOP payment variable. The observed OOP payments can be presented by two variables. The occurrence of OOP payments will be a dummy variable, as below: $$\documentclass[12pt]{minimal}
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The magnitude of the OOP payment variable (*Y*~2*i*~) will be approximately normally distributed, which will be a subset of the OOP payment variable (*Y~i~*), where *Y~i~*\>0. In the two-part model, we are interested in both the distribution of the occurrence variable (*Y*~1*i*~) and the magnitude variable (*Y*~2*i*~), given that *Y~i~*\>0. Therefore the two-part regression model can be specified using two equations,^[@ref39]^$$\documentclass[12pt]{minimal}
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A Tobit model can address the problem with a large number of zero responses of the dependent variable. Although the two-part model is a more popular approach to modelling medical expenditures, and preferred by O'Donnell et al.,^[@ref28]^ we included findings from a Tobit model in the supplementary materials. We presented a 95% CI for the coefficients of the regression analysis and the standard error for OOP payment estimates.

Results {#sec12}
=======

[Table 1](#TB1){ref-type="table"} reports the percentages of participants in the insured and uninsured groups by sociodemographic characteristics, before and after matching by propensity score. Before matching, there were significant associations of age group, occupation, household size, years of schooling and asset quintiles with the insurance enrolment status. After matching, we found no significant association of occupation, household size, years of schooling and asset quintiles with the insurance enrolment status of the participants. However, a significant association was observed between age and insurance enrolment status after matching.

###### 

Characteristics of respondents and household before and after PSM matching

  Characteristics                          Before matching       After matching                                                              
  ---------------------------------------- --------------------- --------------------- --------- --------------------- --------------------- -------
  n                                        3548                  3146                            2502                  2502                  
  Age group (y)                                                                                                                              
   Child (0--14)                           30.0 (28.5 to 31.5)   32.3 (30.6 to 33.9)             29.5 (27.7 to 31.3)   32.9 (31.1 to 34.7)   
   Adult (15--60)                          64.1 (62.5 to 65.6)   61.5 (59.8 to 63.2)   0.091     63.6 (61.7 to 65.5)   61.4 (59.5 to 63.3)   0.018
   Elderly (\>60)                          5.9 (5.2 to 6.7)      6.3 (5.4 to 7.1)                6.8 (5.8 to 7.8)      5.7 (4.8 to 6.6)      
  Gender                                                                                                                                     
   Male                                    48.0 (46.4 to 49.6)   49.6 (47.8 to 51.3)   0.204     50.3 (48.3 to 52.2)   48.4 (46.4 to 50.4)   0.184
   Female                                  52.0 (50.4 to 53.6)   50.4 (48.7 to 52.2)             49.7 (47.8 to 51.7)   51.6 (49.6 to 53.6)   
  Marital status                                                                                                                             
   Married                                 50.4 (48.7 to 52.0)   49.4 (47.6 to 51.1)   0.211     49.9 (47.9 to 51.8)   48.7 (46.8 to 50.7)   0.057
   Unmarried                               45.4 (43.8 to 47.0)   47.1 (45.3 to 48.8)             45.6 (43.7 to 47.6)   47.9 (46.0 to 49.9)   
   Other (widowed, divorced, separated)    4.2 (3.5 to 4.9)      3.6 (2.9 to 4.2)                4.5 (3.7--5.3)        3.4 (2.7 to 4.1)      
  Occupation                                                                                                                                 
   Agricultural worker                     2.8 (2.2 to 3.3)      3.1 (2.5 to 3.7)                2.7 (2.0 to 3.3)      2.6 (1.9 to 3.2)      
   Labour                                  7.3 (6.4 to 8.1)      6.1 (5.2 to 6.9)      \<0.001   6.4 (5.4 to 7.4)      6.5 (5.5 to 7.4)      0.408
   Shopkeeper                              4.4 (3.7 to 5.1)      6.3 (5.5 to 7.2)                5.4 (4.5 to 6.2)      5.2 (4.3 to 6.1)      
   Service worker                          5.5 (4.7 to 6.2)      7.0 (6.1 to 7.9)                7.1 (6.1 to 8.1)      6.1 (5.1 to 7.0)      
   Housewife                               23.4 (22.1 to 24.8)   23.0 (21.6 to 24.5)             21.7 (20.1 to 23.4)   23.3 (21.6 to 24.9)   
   Transport worker                        3.2 (2.6 to 3.7)      3.5 (2.9 to 4.2)                4.0 (3.3 to 4.8)      3.4 (2.7 to 4.1)      
   Small business                          2.0 (1.5 to 2.5)      2.2 (1.7 to 2.7)                2.3 (1.7 to 2.9)      2.1 (1.6 to 2.7)      
   Not working or unemployed               48.3 (46.7 to 50.0)   47.6 (45.8 to 49.3)             48.2 (46.3 to 50.2)   49.4 (47.5 to 51.4)   
   Other                                   3.1 (2.6 to 3.7)      1.3 (0.9 to 1.7)                2.2 (1.6 to 2.7)      1.5 (1.0 to 2.0)      
  Household size                                                                                                                             
   ≤3 persons                              3.4 (2.8 to 3.9)      9.0 (8.0 to 10.0)               4.8 (3.9 to 5.6)      4.4 (3.6 to 5.2)      
   4--5 persons                            34.0 (32.4 to 35.5)   49.7 (47.9 to 51.4)   \<0.001   45.8 (43.9 to 47.8)   44.4 (42.5 to 46.4)   0.410
   ≥6 persons                              62.7 (61.1 to 64.2)   41.3 (39.6 to 43.0)             49.4 (47.5 to 51.4)   51.2 (49.3 to 53.2)   
  Years of schooling                                                                                                                         
   No institutional education              20.8 (19.4 to 22.1)   21.3 (19.8 to 22.7)             21.4 (19.8 to 23.0)   21.9 (20.3 to 23.5)   
   Primary level (years 1--5)              38.6 (37.0 to 40.2)   38.9 (37.2 to 40.6)   0.090     36.1 (34.2 to 38.0)   37.6 (35.8 to 39.5)   0.632
   Junior level (years 6--8)               23.6 (22.2 to 25.0)   22.3 (20.8 to 23.7)             24.6 (22.9 to 26.3)   23.3 (21.6 to 25.0)   
   Secondary level (years 9--10)           11.3 (10.3 to 12.4)   12.0 (10.8 to 13.1)             11.9 (10.6 to 13.1)   12.0 (10.7 to 13.2)   
   Higher secondary level (years 11--12)   4.3 (3.7 to 5.0)      3.6 (2.9 to 4.2)                4.2 (3.4 to 4.9)      3.7 (3.0 to 4.5)      
   Tertiary level (\>12)                   1.4 (1.0 to 1.7)      2.1 (1.6 to 2.6)                1.8 (1.3 to 2.4)      1.5 (1.0 to 2.0)      
  Location                                                                                                                                   
   Urban                                   33.9 (32.3 to 35.4)   33.0 (31.3 to 34.6)   0.430     35.4 (33.5 to 37.3)   34.4 (32.6 to 36.3)   0.458
   Rural                                   66.1 (64.6 to 67.7)   67.0 (65.4 to 68.7)             64.6 (62.7 to 66.5)   65.6 (63.7 to 67.4)   
  Asset quintiles                                                                                                                            
   Poorest                                 18.0 (16.7 to 19.3)   21.3 (19.9 to 22.8)             19.2 (17.6 to 20.7)   18.3 (16.8 to 19.8)   
   2nd                                     16.2 (15.0 to 17.4)   22.7 (21.3 to 24.2)   \<0.001   20.2 (18.6 to 21.8)   19.6 (18.0 to 21.1)   0.785
   3rd                                     19.6 (18.3 to 20.9)   19.7 (18.3 to 21.1)             19.9 (18.3 to 21.4)   21.1 (19.5 to 22.7)   
   4th                                     24.0 (22.6 to 25.4)   16.9 (15.6 to 18.2)             19.1 (17.5 to 20.6)   19.5 (17.9 to 21.0)   
   Richest                                 22.2 (20.8 to 23.6)   19.4 (18.0 to 20.8)             21.7 (20.1 to 23.3)   21.6 (20.0 to 23.2)   

^a^χ^2^ test.

The matched sample showed that most of the participants were 15--60 y old (63.6% of insured and 61.4% of uninsured) and the proportion of females (49.7% of insured and 49.6% of uninsured) was similar in the two groups. Most of the participants were married (49.9% of insured and 48.7% of uninsured).

The highest proportion of respondents were housewives (21.7% of insured and 23.3% of uninsured). The proportions of agricultural workers, daily labourers, shopkeepers, service workers and transport workers were similar in both groups. The average household size was five persons or more in both groups (49.4% in insured and 51.2% in uninsured). The average household monthly income was significantly higher in the insured group (19 148 BDT) compared with the uninsured group (17 969 BDT) before matching ([Supplementary Table 1](#sup1){ref-type="supplementary-material"}). Since we used the asset quintile in the PSM for matching, we did not include household monthly income for matching.

[Table 2](#TB2){ref-type="table"} presents the descriptive statistics on OOP payments in both groups for seeking healthcare from MTPs and from any providers. The average OOP payments for seeking healthcare from all providers were lower in the insured group (2512 BDT) compared with the uninsured group (2660 BDT), although not statistically significant. However, when we compared the mean payments for utilizing healthcare from an MTP, we observed a significantly lower amount in the insured group compared with the uninsured group (4189 BDT vs 5154 BDT). We further observed that, irrespective of provider type, the OOP payments between the insured and uninsured groups were significantly different when disaggregated into different socio-economic characteristics, namely age group, marital status and occupation ([Table 2](#TB2){ref-type="table"}).

###### 

OOP payments (in BDT) for utilization of MTPs and all providers among insured and uninsured individuals by their demographic and socio-economic characteristics

  Characteristics                          All providers   MTPs                                
  ---------------------------------------- --------------- ------ ------------ ------ -------- ------------
  n                                        806             769                 380    332      
  Total OOP payment (BDT)                  2512            2660   0.313^a^     4189   5154     \<0.001^a^
  Age group (y)                                                                                
   Child (0--14)                           1338            1244   \<0.001^b^   2781   2655     0.002^b^
   Adult (15--60)                          2846            3252                4435   5723     
   Elderly (\>60)                          3526            2957                4872   6907     
  Sex                                                                                          
   Male                                    2628            2417   0.573^b^     4425   5147     0.284^b^
   Female                                  2416            2851                4017   5159     
  Marital status                                                                               
   Married                                 3177            3472   \<0.001^b^   4745   5879     \<0.001^b^
   Unmarried                               1374            1348                2700   3057     
   Other (widowed, divorced, separated)    2818            3225                4510   6897     
  Household head occupation                                                                    
   Agricultural worker                     4549            2360   \<0.001^b^   8102   4286     \<0.001^b^
   Labour                                  2868            2397                4313   5728     
   Shopkeeper                              1962            3527                2607   4920     
   Service worker                          4075            1390                6771   2562     
   Housewife                               2845            3664                4288   5968     
   Transport worker                        1912            1787                2883   3856     
   Small business                          2626            6098                3840   9355     
   Not working or unemployed               1980            1819                3605   3849     
   Other                                   1770            6705                4105   23 267   
  Household size                                                                               
   ≤3 persons                              2074            2567   0.771^b^     3502   4719     0.120^b^
   4--5 persons                            2496            2931                3662   5795     
   ≥6 persons                              2578            2421                4827   4596     
  Years of schooling                                                                           
   No institutional education              2167            1816   0.250^b^     4415   3778     0.244^b^
   Primary level (years 1--5)              2623            2635                4284   6278     
   Secondary level (years 9--10)           2658            3517                4200   5965     
   Higher secondary level (years 11--12)   2323            3948                2956   8530     
   Tertiary level (\>12)                   1305            3428                1743   4674     
  Location                                                                                     
   Urban                                   2805            2707   0.674^b^     4892   4609     0.092^b^
   Rural                                   2378            2640                3868   5455     
  Asset quintiles                                                                              
   Poorest                                 2453            2352   0.006^b^     5240   4899     0.267^b^
   2nd                                     1836            1900                3202   5124     
   3rd                                     2189            2358                3706   4076     
   4th                                     2789            2624                4500   4882     
   Richest                                 3274            4011                4332   6296     

^a^Wilcoxon--Mann--Whitney test.

^b^Two-way analysis of variance.

[Table 3](#TB3){ref-type="table"} shows the estimated effects of CBHI enrolment on OOP payments for healthcare utilization from MTPs and from all types of providers while controlling for relevant covariates, like demographic and socio-economic characteristics. It was found that insured individuals were 1.43 times more likely (95% CI 1.22 to 1.68) to spend for services from MTPs and their OOP payments were significantly less, by 6.40%, compared with uninsured individuals.

###### 

Effect of CBHI scheme enrolment (individuals) on OOP payments for seeking healthcare from MTPs and any providers

  Variables                       Description                                                             Priori expected theoretical association with OOP   OOP for utilizing MTPs       OOP for utilizing any providers                                
  ------------------------------- ----------------------------------------------------------------------- -------------------------------------------------- ---------------------------- --------------------------------- ---------------------------- ------------------------------
  Health insurance status         Member (ref=no membership)                                              −                                                  1.429\*\*\* (1.215--1.68)    −0.064\*\*\* (−0.091---0.037)     1.076 (0.953--1.215)         −0.009 (−0.027--0.009)
  Age group                       Adult, 15--60 y (ref=child, 0--14 y)                                    −                                                  0.799 (0.569--1.121)         0.01 (−0.052--0.072)              0.697\*\* (0.547--0.888)     0.006 (−0.034--0.046)
                                  Elderly, \>60 y (ref=child, 0--14 y)                                    \+                                                 0.627\* (0.394--0.998)       0.006 (−0.074--0.086)             0.744 (0.527--1.05)          −0.018 (−0.069--0.034)
  Sex                             Female (ref=male)                                                       −                                                  1.113 (0.87--1.422)          −0.035 (−0.079--0.01)             1.101 (0.927--1.309)         −0.009 (−0.036--0.018)
  Marital status                  Unmarried (ref=married)                                                 −                                                  0.367\*\*\* (0.267--0.504)   −0.057\* (−0.112--0.002)          0.482\*\*\* (0.384--0.606)   −0.077\*\*\* (−0.115--0.039)
                                  Widowed/divorced (ref=married)                                                                                             0.893 (0.571--1.398)         0.017 (−0.052--0.086)             0.918 (0.646--1.305)         −0.006 (−0.054--0.042)
  Occupation                      Labour (ref=agricultural worker)                                        −                                                  0.66 (0.38--1.146)           −0.005 (−0.099--0.09)             0.515\*\* (0.335--0.79)      −0.025 (−0.085--0.035)
                                  Shopkeeper (ref=agricultural worker)                                    \+                                                 0.853 (0.494--1.472)         −0.073 (−0.165--0.019)            0.606\* (0.389--0.944)       −0.018 (−0.079--0.044)
                                  Service worker (ref=agricultural worker)                                \+                                                 0.504\* (0.283--0.895)       −0.039 (−0.138--0.06)             0.39\*\*\* (0.248--0.614)    −0.059 (−0.125--0.006)
                                  Housewife (ref=agricultural worker)                                     \+                                                 0.984 (0.588--1.648)         −0.02 (−0.109--0.069)             0.805 (0.536--1.209)         −0.018 (−0.074--0.038)
                                  Transport worker (ref=agricultural worker)                              \+                                                 0.699 (0.377--1.296)         −0.104 (−0.21--0.003)             0.57\* (0.352--0.924)        −0.074\* (−0.142---0.005)
                                  Small business (ref=agricultural worker)                                \+                                                 1.02 (0.536--1.942)          −0.051 (−0.152--0.05)             0.659 (0.387--1.123)         −0.027 (−0.1--0.046)
                                  Not working/unemployed (ref=agricultural worker)                        −                                                  0.828 (0.49--1.4)            −0.046 (−0.134--0.041)            0.625\* (0.413--0.946)       −0.02 (−0.078--0.037)
                                  Other (ref=agricultural worker)                                         \+                                                 0.492 (0.216--1.119)         −0.03 (−0.171--0.11)              0.693 (0.39--1.232)          −0.106\*\* (−0.184---0.028)
  Household size                  4--5 persons (ref≤3 persons)                                            \+                                                 0.837 (0.576--1.216)         −0.015 (−0.077--0.047)            0.753 (0.564--1.005)         −0.028 (−0.07--0.013)
                                  \>6 persons (ref≤3 persons)                                             \+                                                 0.962 (0.662--1.397)         −0.034 (−0.096--0.028)            0.807 (0.604--1.077)         −0.043\* (−0.084--0.002)
  Education                       Primary level (ref=no institutional education)                          \+                                                 0.911 (0.726--1.143)         −0.019 (−0.057--0.02)             0.829\* (0.702--0.98)        −0.009 (−0.034--0.016)
                                  Junior level (ref=no institutional education)                           \+                                                 0.822 (0.635--1.063)         0.01 (−0.035--0.054)              0.631\*\*\* (0.52--0.766)    −0.004 (−0.034--0.026)
                                  Secondary level (ref=no institutional education)                        \+                                                 0.684\* (0.497--0.942)       0.013 (−0.043--0.068)             0.593\*\*\* (0.465--0.757)   0.024 (−0.015--0.064)
                                  Higher secondary level (ref=no institutional education)                 \+                                                 1.117 (0.689--1.812)         −0.013 (−0.092--0.066)            0.949 (0.651--1.384)         −0.006 (−0.063--0.051)
                                  Tertiary level and other (ref=no institutional education)               \+                                                 0.903 (0.475--1.717)         −0.034 (−0.126--0.058)            0.789 (0.464--1.344)         −0.001 (−0.074--0.072)
  Asset quintiles                 2nd (ref=poorest)                                                       \+                                                 0.863 (0.648--1.15)          0.05\* (0.001--0.099)             0.909 (0.748--1.106)         −0.001 (−0.03--0.028)
                                  3rd (ref=poorest)                                                       \+                                                 1.361\* (1.04--1.782)        0.024 (−0.022--0.071)             0.988 (0.813--1.201)         0.013 (−0.016--0.042)
                                  4th (ref=poorest)                                                       \+                                                 1.598\*\*\* (1.218--2.097)   0.046 (−0.001--0.094)             1.027 (0.839--1.256)         0.03\* (0--0.06)
                                  Richest (ref=poorest)                                                   \+                                                 1.647\*\*\* (1.262--2.149)   0.067\*\* (0.022--0.113)          0.874 (0.716--1.068)         0.059\*\*\* (0.028--0.089)
  Location                        Urban (ref=rural)                                                       \+                                                 1.232\* (1.031--1.471)       −0.007 (−0.036--0.023)            1.431\*\*\* (1.25--1.638)    −0.006 (−0.026--0.015)
  Illness or symptoms suffered    Non-communicable diseases (ref=communicable diseases)                   \+                                                                              0.076\*\* (0.024--0.129)                                       0.11\*\*\* (0.074--0.147)
                                  Accident and injuries (ref=communicable diseases)                       \+                                                 −                            0.082\* (0.009--0.155)            −                            0.112\*\*\* (0.054--0.17)
                                  Maternal health problem and delivery care (ref=communicable diseases)   \+                                                 −                            0.076 (−0.008--0.16)              −                            0.117\*\*\* (0.049--0.185)
                                  Symptoms (ref=communicable diseases)                                    −                                                  −                            0.005 (−0.042--0.051)             −                            −0.016 (−0.045--0.012)
                                  Other (ref=communicable diseases)                                       \+                                                 −                            0.098\*\*\* (0.05--0.146)         −                            0.128\*\*\* (0.093--0.163)
  Inpatient care utilized         Yes (ref=no)                                                            \+                                                 −                            0.138\*\*\* (0.095--0.182)        −                            0.17\*\*\* (0.131--0.209)
  Constant                                                                                                                                                   0.215\*\*\* (0.104--0.444)   2.085\*\*\* (1.956--2.213)        1.419 (0.818--2.461)         1.954\*\*\* (1.872--2.035)
  n                                                                                                                                                          5004                         704                               5004                         1567
  Likelihood Ratio (LR)χ^2^(32)                                                                           216                                                −                            213.17                            −                            
  Probability\>χ^2^                                                                                       0.000                                              −                            0.000                             −                            
  Pseudo-R^2^                                                                                             0.0527                                             −                            0.034                             −                            
  F(32, 877)                                                                                              −                                                  5.14                         −                                 14.71                        
  Probability\>F                                                                                                                                             −                            0.000                             −                            0.000
  Adjusted R^2^                                                                                           −                                                  0.197                        −                                 0.2348                       

Significance levels \*, \*\* and \*\*\* are 5%, 1% and 0.1%, respectively.

Along with enrolment in the CBHI, marital status, occupation, education and asset quintile influenced the OOP payments for utilizing services from MTPs. Marital status (being unmarried) had a significantly negative effect on OOP payments. However, an individual's asset quintile, residential location, illness type and inpatient care utilization had a significantly positive effect on OOP payments. CBHI enrolment status, however, did not appear to have a significant association with OOP payments when we considered utilization of healthcare from all types of providers (including MTPs and non-trained ones) together in the analysis.

In addition to the two-part model, we estimated the average insurance effect using the teffects psmatch command. This analysis showed findings similar to a two-part model, meaning that the OOP expenditure was significantly lower among the CBHI-enrolled individuals when utilizing healthcare from MTPs ([Supplementary Table 2](#sup1){ref-type="supplementary-material"}). Further, the inclusion of the inverse probability weights from PSM in the analysis did not change the association between insurance enrolment and OOP payments for services from MTPs (see [Supplementary Table 3](#sup1){ref-type="supplementary-material"}). The Tobit model also showed significantly less OOP payments among the insured group for utilizing MTPs compared with the uninsured group while controlling for a number of demographic and socio-economic factors ([Supplementary Table 4](#sup1){ref-type="supplementary-material"}). It implies that the use of different relevant analysis techniques verified our findings from the two-part model.

Discussion {#sec13}
==========

The pilot CBHI scheme offered a health benefits package consisting of mainly primary care with an affordable co-payment and an opportunity for reimbursement for inpatient care with a ceiling. We found that OOP payments for healthcare utilization from MTPs were significantly lower among workers in the insured group compared with the uninsured group, which can be explained by the lower co-payments of enrollees. The health services from non-trained providers, in contrast, were not covered by the insurance benefits package, and OOP payments for such services did not decrease as expected. Since enrollees in the insurance scheme utilized health services from service providers other than the contracted ones (by the scheme), the OOP payments for health services from all types of providers did not decrease significantly.

However, it needs to be noted here that in achieving UHC, the quality of healthcare is crucial. The World Health Organization noted that healthcare should be safe, effective, people-centred and timely.^[@ref16]^ Securing such quality of care and contracting with MTPs for healthcare delivery is imperative, which was a focus of this study. The CBHI scheme had assigned a doctor and diagnostic centre. Information about the place for care seeking in advance could have a favourable influence on travel costs of care seekers. Further, care seeking in satellite clinics did not cost the patients for travel, as the insured patients lived close to such clinics.

In addition to our main variable of interest, we found some significant association of control variables with the dependent variable. Unmarried individuals spent 5.7% less OOP compared with married individuals for MTP utilization. A number of studies have reported a similar association between marital status and OOP expenditures.[@ref40] The healthcare needs may be higher among married compared with unmarried individuals, which results in higher OOP payments by married workers.^[@ref43],[@ref44]^ Higher OOP payments among better-off informal workers (e.g. second and richest quintiles) compared with poor workers (e.g. the poorest quintile) can be explained by the ability to pay and utilization of expensive private facilities not covered by the scheme among workers who are better off.[@ref45] Similar associations between asset quintiles and OOP healthcare payments were observed in a number of earlier studies in low-income settings.^[@ref37],[@ref40],[@ref48]^ A worker who suffered from a chronic illness spent 8.2% more OOP compared with a worker who suffered from a communicable disease in the last 90 days. This may be due to high treatment expenses for the chronic condition.^[@ref49]^

The effects of health insurance on OOP healthcare payments are ambiguous in the literature, with some studies showing a negative relationship[@ref50] and others finding a non-significant relationship.^[@ref48],[@ref54]^ Aji et al.^[@ref52]^ investigated the effect of three health insurance programmes (Askeskin, Askes and Jamsostek) on OOP expenditures in Indonesia. The authors found a decrease in OOP payments among enrollees in two programmes: 34% in Askeskin and 55% in Askes. The Jamsostek programme, however, did not show any significant relationship with OOP payments. The authors of the Indonesian study concluded that two large existing insurance programmes had the ability to reduce OOP spending, which was a direct function of their benefits packages and co-payment.^[@ref52]^ The findings from our current study were on the same line. A Chinese study examined the impact of health insurance on OOP payments for stroke and found that uninsured workers were seven times more likely to face a catastrophic economic burden due to acute stroke compared with insured enrollees, which implied that OOP healthcare payments were remarkably reduced among the insured patients.^[@ref53]^ A systematic review reported that CBHI and Social Health Insurance (SHI) increased service utilization and simultaneously secured financial risk protection for their members by reducing their OOP expenditures.^[@ref59]^ The same review stated that the CBHI scheme generates new resources for healthcare.^[@ref59]^ However, another review on the impact of SHI observed no remarkable evidence of an impact of insurance on utilization, protection from financial risk and health status, while a few insurance schemes found significant protection from high OOP expenditures.

Catastrophic health expenditures in many countries occur due to high OOP health spending, which contributes to the challenges of financial protection.^[@ref3],[@ref48],[@ref60],[@ref61]^ The findings from this pilot study addressed the influence of the CBHI scheme on the financial protection dimension of UHC for low-income informal workers and their dependents. While UHC aims to increase the number of people covered through risk-pooling mechanisms (such as taxes and insurance), the pilot scheme gave an indication that by using labour cooperatives, more people can be brought under a risk-pooling mechanism and such people can benefit by getting access to better healthcare from MTPs at a lower OOP cost. The magnitude of the reduction in OOP healthcare payments through utilization of a health insurance scheme depends on the co-payment for different services in the benefits package offered by the scheme.^[@ref52]^ For instance, the benefits package of the LASP was mainly characterized by primary care, along with co-payments, as well as reimbursement of 4000 BDT for inpatient care per household per year.

CBHI schemes could be a potential mechanism for generating new resources for securing quality healthcare with financial protection in the journey towards UHC since the largest share of employment in the country is located in the informal sector of the economy. It might be reasonable to develop such schemes in existing cooperatives. In these cooperatives, this scheme can be built on the basis of solidarity among the current members. The existing infrastructure (e.g. management capacity, office space, field staff) of the cooperatives can facilitate implementation of the CBHI schemes as an add-on project. This will reduce costs to ongoing activities of the scheme. Cooperatives in Bangladesh are organized under the Department of Cooperatives in the Ministry of Local Government and Rural Development. Recent information showed that there are 1107 central cooperatives with 133 188 members and 163 408 primary cooperatives with 8.5 million members.^[@ref62]^ These cooperatives are not necessarily developed by informal workers. However, there are existing cooperatives of informal workers and there is a large scope for such workers to incorporate CBHI along with their prevailing economic activities (e.g. micro-credit, trading and landowning).

The healthcare financing strategy of Bangladesh strongly addressed the importance as well as the resilience of including informal workers in pre-payment schemes.^[@ref1]^ Our experience suggests that cooperatives appear to be a platform for economic benefits (e.g. micro-credit, savings) for informal low-income workers. It was observed that CBHI schemes suffer non-renewal or drop-out of enrollees, which challenges such schemes\' financial sustainability.^[@ref63],[@ref64]^ The cooperatives, which are developed based on solidarity among members, in addition to careful designing of the scheme, may reduce the challenge of retention of members.^[@ref65],[@ref66]^ In the CBHI schemes operated by cooperatives, if workers do not get health benefits (if they do not get sick), they may benefit from other components of the cooperative (e.g. micro-credit and savings), which increases the possibility for more enrolment and retention of members. In this pilot scheme, we did not have the opportunity to test these assumptions because all enrollees were entitled to both health insurance and savings. Further research is required by offering different combinations of benefits (health insurance and/or savings and/or micro-credit and/or subsidies on food purchases) for designing the schemes. It is thus important to emphasize here that in progressing towards UHC, the use of cooperatives can be considered as a platform for developing CBHI schemes.

One possible limitation of this study was that we could not capture the seasonal variation in OOP payments of healthcare since the survey took place from April to June 2014. However, the use of a comparison group in the study from the same community and the use of PSM during analysis could minimize such bias. Another limitation was the potential for recall bias, as OOP payments--related information was collected using a self-reported questionnaire. We used a 3-month recall period, though earlier studies used recall periods of 1--12 months.[@ref67] Further, the interviewers' bias can influence the response of the respondent. To mitigate this bias, we conducted training of the data collectors and supervisors on the survey tools and pilot interviews were then conducted to identify and resolve potential challenges prior to final data collection. We did not include income in the PSM model for two reasons. First, we included asset quintiles in the PSM model as an indicator of socio-economic status. Adding income in this model will generate a multicollinearity problem since income and asset quintiles are highly correlated. Second, the asset index is a better indicator of the socio-economic status of the informal workers than income. This is because of fluctuations in income of different types informal workers by season.^[@ref19]^

Conclusion {#sec14}
==========

This study showed that enrollees in the CBHI scheme, piloted in a cooperative, had a significantly lower level of OOP healthcare payments for utilizing health services from MTPs. More research needs to be done to understand and estimate the incentives (e.g., co-payment size, reimbursement ceilings, waiting period before accessing benefits and non-health benefits) for designing the benefits package and insurance policy of the scheme. Considering the availability of the large number of cooperatives in Bangladesh, such CBHI schemes may contribute to bringing more informal sector workers and their dependents under health coverage with financial protection for achieving UHC.
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